U niversal health care coverage encourages access to necessary care and protects patients from financial hardship, and the World Health Organization has declared that governments are obligated to promote universal coverage of necessary health care services, including prescription drugs. 1 All developed countries with universal health insurance systems provide universal coverage of prescription drugs -with the exception of Canada.
Federal cost-sharing of provincially run programs established Canada's national system of universal, comprehensive public insurance for hospital care in the 1950s and medical care in the 1960s. 2 Canada has a single-payer public insurance system for these services in each province and territory. Such coverage for prescription drugs was recommended by the 1964 Royal Commission on Health Services, the 1997 National Forum on Health, and the 2002 Royal Commission on the Future of Health Care in Canada. [3] [4] [5] Despite these recommendations, prescription drugs in Canada are currently funded by a fragmented patchwork of public and private drug plans that varies by province and leaves many Canadians with little or no drug coverage at all. 6 Federal drug plans cover First Nations and other targeted populations that account for 2% of prescription costs in Canada; provincial drug plans cover various populations, accounting for a total of 36% of prescription costs in Canada (ranging from 28% in New Brunswick to 41% in Alberta). 7 A total of 36% of drug costs Canadawide are funded through private insurance plans,
Estimated cost of universal public coverage of prescription drugs in Canada
Background: With the exception of Canada, all countries with universal health insurance systems provide universal coverage of prescription drugs. Progress toward universal public drug coverage in Canada has been slow, in part because of concerns about the potential costs. We sought to estimate the cost of implementing universal public coverage of prescription drugs in Canada.
Methods:
We used published data on prescribing patterns and costs by drug type, as well as source of funding (i.e., private drug plans, public drug plans and out-of-pocket expenses), in each province to estimate the cost of universal public coverage of prescription drugs from the perspectives of government, private payers and society as a whole. We estimated the cost of universal public drug coverage based on its anticipated effects on the volume of prescriptions filled, products selected and prices paid. We selected these parameters based on current policies and practices seen either in a Canadian province or in an international comparator.
4% of costs are funded through compulsory social insurance policies (i.e., workers' compensation funds and compulsory drug coverage required for residents of Quebec), and 22% of costs are funded out-of-pocket by patients. 7 Awareness that the lack of universal drug coverage is a serious shortcoming of the Canadian health care system is growing. [8] [9] [10] Owing to variations in drug coverage by province and patient group, about 1 in 10 Canadians report that they cannot afford to take their medications as prescribed. 11, 12 In contrast, such cost-related barriers to prescription drugs are reported by only about 1 in 50 residents of the United Kingdom, where universal coverage of prescription drugs is provided at little or no cost to patients. 13 Canadians who fill prescriptions incur out-ofpocket costs that vary considerably depending on their age, employment status and province of residence. [13] [14] [15] Overall, 5.7% of Canadians incurred more than $1000 in out-of-pocket costs for prescription drugs in 2007, whereas just 1.2% of British citizens reported incurring such levels of out-of-pocket costs. 13 Progress toward universal public drug coverage in Canada has been slow, in part because of concerns about the potential cost of such a program. 16, 17 Previous studies concerning the impact of a universal public drug plan in Canada have been limited by a lack of data on prescribing patterns, costs by drug type and source of funding (i.e., private drug plans, public drug plans and out-of-pocket). [18] [19] [20] Researchers therefore have been unable to model details concerning expected changes in the volume, type and price of prescription drugs purchased by patients with different levels of coverage within and across provinces. We address this information gap using recently published data describing prescription drug spending by province, drug type and source of funding.
We model the cost-impact of a universal system of prescription drug coverage that would be akin to Canadian medicare: public coverage of medically necessary prescription drugs on universal terms and conditions across Canada, including limited patient copayments and a national formulary. We provide estimates of the cost of such a program from the perspective of government, private payers and society as a whole.
Methods
This is a secondary analysis of data published in the Canadian Rx Atlas, 3rd Edition, which quantified drug use and spending patterns within each of 33 therapeutic categories of treatment during the 2012/13 fiscal year. 21 We used the Canadian Rx Atlas estimates of the annual volume and cost of prescriptions filled for brand-name drugs for which there are no generic competitors, brandname drugs with generic competitors and generic drugs, stratified by province, therapeutic category and source of funding (private drug plans, public drug plans and out-of-pocket).
Using an economic framework developed for quantifying determinants of prescription drug spending, we modelled the total cost of prescriptions -stratified by province, therapeutic category and source of funding -as a function of the volume of purchases made, products selected and prices paid for selected products. [22] [23] [24] Patients who would become newly insured under a universal public drug plan would be expected to increase their use of prescriptions because they would no longer face cost-related barriers to access. However, a universal public drug benefit program would be expected to promote cost-effective product selection through a population-wide, evidencebased formulary with tiered copayments. 25 In addition, such a plan could lower drug prices by consolidating purchasing power into a singlepayer system and enabling population-level supply contracts under the program. 26, 27 We used Canadian experiences with changes in prescription drug coverage to estimate the increase in the use of prescription drugs by patients who would no longer face cost-related barriers to access. 28 We used product selection decisions seen under existing provincial drug plans to estimate choices between brand-name and generic drugs under a universal public drug plan. Finally, we used drug prices found in Canada's official comparator countries to gauge the extent that brandname and generic drug prices might decrease under a universal public drug plan. 29, 30 To appropriately capture the effects of potential changes in drug prices and product selection decisions, we conducted our analyses separately for each of 31 therapeutic classes of treatment, which account for about 83% of all retail prescription drug sales in Canada. The remaining drugs that did not fall into these therapeutic classes were treated as a single -albeit heterogeneous -class of medicines. We excluded drugs for erectile dysfunction and fertility treatments (2% of all retail sales of prescription drugs in Canada) because, in contrast to other therapeutic categories included in this study, most provinces currently do not provide public coverage for such medications. 21 Given the narrow range of therapeutic options in specialty drug classes for serious conditions, we assumed no change in product selection in 6 specialty drug classes that accounted for 14% of all retail sales: biologic agents for inflammatory conditions, antineoplastic agents, antiretroviral drugs for HIV, drugs for multiple sclerosis, drugs for glaucoma and drugs for ocular vascular conditions (e.g., macular degeneration). Changes in the costs of these medications in our analyses stemmed only from changes in use and changes in the price of brand-name and generic drugs.
We assumed that a universal public drug plan would apply small but tiered copayments to encourage cost-effective product selections, with exemptions for low-income families (Appendix 1, available at www.cmaj.ca/lookup/suppl/doi :10 .1503/cmaj.141564/-/DC1). However, we assumed that a universal public drug plan would not change dispensing fees paid to pharmacies. Thus, our results include about $4.7 billion in dispensing fees paid for the prescriptions filled -equivalent to $195 000 in dispensing fees per community-based pharmacist working in Canada today. 31 In addition, our results include retail markups on drug costs for prescriptions filled, which range from about $600 million to $1.2 billion across the scenarios we modelled.
Finally, to analyze the incremental public cost of a universal public drug plan, we accounted for the direct cost of existing public drug benefit programs and the current indirect cost to governments of private insurance for public sector employees.
We used our modelling parameters to create base scenarios, as well as best-and worst-case scenarios, from the perspective of assessing the cost to government of a universal public drug plan (Appendix 1).
Results
Overall, Canadians spent just over $22 billion on the medications included in our analysis during the fiscal year 2012/13 (Table 1 ). Under our base scenario estimates, total spending on these prescription drugs under a system of universal public coverage would be about $15.1 billion, representing a decline of $7.3 billion or 32%. Estimated total savings are the result of almost equal contributions of changes in generic prices (base case -11%; range -14% to -9%), brand-name prices (base case -11%; range -14 to -5%) and product selection (base case -12%; range -16% to -10%), net of a small cost increase driven by increased use by previously uninsured patients (base case 3%; range 2% to 8%) (see sensitivity analysis, Appendix 2, available at www.cmaj.ca /lookup/suppl/doi:10.1503/cmaj.141564/-/DC1).
When we set all model parameters to worstcase scenario values, a universal pharmacare program in Canada would reduce total spending on the prescription drugs covered in this analysis by about $4.2 billion, or 19%. When we set all model parameters to the best-case scenario values, total spending would decrease by about $9.4 billion, or 42%. The variation in these extremes is driven by the multiplicative effects of having all parameters set at best-case or worst-case values. Sensitivity analyses involving changes in individual para- meters and pairs of parameters generated savings estimates that ranged between $5.3 billion (24%) and $8.9 billion (40%) (Appendix 2). Total private spending on prescription drugs would decrease in each of our scenarios (Table 2) . Under the base scenario, private spending on prescription drugs would decrease by $8.2 billion. Our estimates of savings to the private sector ranged from $6.6 billion to $9.6 billion.
Under the base scenario, the total cost to government of implementing a universal public drug benefit program would be $958 million. Our estimated cost to government of a universal, public drug plan ranged from a $5.4-billion increase in spending when all model parameters are set to worst-case scenario values to a net savings of $2.9 billion when all model parameters are set to best-case scenario values.
Cost estimates by therapeutic class (Table 3) showed that most of the increase in government spending required to implement a universal, public drug plan would stem from a few drug classes. The largest increase in public costs ($330 million) would be for the coverage of biologic drugs for inflammatory conditions (e.g., rheumatoid arthritis, psoriasis and Crohn disease). Other large increases in public spending would be required for the universal coverage of antibiotics ($173 million) and hormonal contraceptives ($157 million) -drugs that are commonly used by younger populations that have not historically been primary recipients of public drug benefits in Canada. 6, 21 Interpretation Provided that Canada could achieve the pricing found in several comparable countries and the rates of generic drug use currently seen under several provincial drug plans, a universal public drug plan would reduce total spending on prescription drugs in Canada by $7.3 billion per year, or 32%. This estimate is in line with other estimates of the potential savings from a universal public drug plan that draw on aggregate comparisons of prescription spending in Canada and comparable countries. 13, 18 Savings of this order of magnitude would put spending per capita in Canada on par with the levels seen in comparable countries such as Switzerland, Austria, Spain and Italy. However, spending would still be significantly higher than that in the UK, Sweden, Finland, the Netherlands, Norway, New Zealand and Denmark. 32 Based on our estimates, the private sector in Canada -primarily employers and unions that sponsor work-related drug benefit plans -could save $8.2 billion under a universal public drug plan. Reducing the need for work-related private drug insurance plans would also reduce administration costs and eliminate the need for the tax subsidies currently given to encourage employers to offer such plans -neither of which has been factored into our analysis, but each of which could produce substantial additional savings to the private and public sectors. 13, 18 Similarly, we have not accounted for the health benefits and reduced demand on other health services that have been shown to result from providing patients with drug coverage. 33 Perhaps most surprisingly, our analysis suggests that a universal public drug benefit program could achieve these savings for the private sector with a comparatively small increase in public sector spending. In our base scenario, total public spending on prescriptions in several drug classes would be lower under a such a program than under the status quo. Moreover, if Canada were to achieve better-than-average outcomes from a universal public drug plan as compared with countries with Note: ADHD = attention-deficit/hyperactivity disorder. similar health care systems, our analysis shows the overall net cost to governments would be negative. Finally, it is worth noting that the goals of universal, affordable public coverage of prescription drugs are not inconsistent with science policy. Location decisions regarding pharmaceutical research and development are driven by the value of the scientific investment, which has more to do with direct scientific investments in a country than the level of pharmaceutical spending. 34 Indeed, Canada currently spends much more on medications than comparable countries with universal health insurance, yet attracts a fraction of the per capita research investment. 13, 35 To attract investment, Canada would be advised to increase public investment in health sciences, possibly by using a portion of the savings generated through a single-payer system for universal public coverage of prescription drugs.
Strengths and limitations
As a simulation study, our analysis is necessarily based on assumptions concerning changes in drug use, product selection and prices. We have based our assumptions on available evidence, where appropriate, and on prevailing practices in Canada or abroad. Furthermore, we compared results using a range of assumptions representing best-and worst-case scenarios from the perspective of assessing the cost-impact to government.
Our analysis includes an estimate of the increased use that would result from increased coverage. Provided medications are prescribed appropriately, reducing financial barriers to drugs can be expected to improve patient health outcomes and generate further government savings by way of reduced demands on other forms of publicly funded health care. 33, 36, 37 In addition, our study analysis models only Canada's provinces. We did not include models of Canada's 3 territories.
Although the inappropriate use of medications is of concern, we did not consider it in this analysis. As many as 1 in 4 older adults in Canada fill 1 or more prescriptions for potentially inappropriate medications each year at an annual cost that could be as high as $1 billion nationwide. [38] [39] [40] Clinical leadership is essential; however, an evidence-based national formulary can help to stem overuse and inappropriate use of prescription medications. 41, 42 Furthermore, improved integration of medications into Canada's universal public health care system should increase -not decreaseincentives and opportunities to promote their appropriate use.
We were unable to account for confidential rebates paid by drug manufacturers to public drug plans in comparator countries or to existing provincial drug plans. 27 However, private insurers and patients without insurance in Canada generally do not negotiate discounts with manufacturers. 43 Thus, our assumption that a universal public drug plan would expand the negotiating power of the public drug plans in Canada and the scope of sales on which negotiated rebates would apply is reasonable, and our estimates of the decline in prices of brand-name drug are probably conservative.
Conclusion
Universal health coverage is first and foremost about providing appropriate care to patients on the basis of need, not ability to pay. Canada's system is unique insofar as such access is assured for medical and hospital care but not for prescription drugs. A long-time barrier to the implementation of universal prescription drug coverage in Canada has been the perception that it would necessitate substantial tax increases. Our analysis shows that this need not be the case. Universal public coverage of prescription drugs can achieve access and equity goals while also achieving considerable economies of scale that stem from better pricing and more cost -conscious product selection under a single-payer system.
